Characterization of Pseudomonas
aeruginosa from cystic fibrosis lung
infections

Introduction to diagnostic exercise
By Trine Markussen



Introduction

e Cystic fibrosis

e Autosomal recessive
disorder

* Caused by mutations
in cystic fibrosis
transmembrane
conductance
regulator (CFTR) gene
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Model of P. aeruginosa infections in CF patients
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: Diversification: P. aeruginosa undergoes substantial genetic change during chronic
infections



The Copenhagen P. aeruginosa strain collection

P. aeruginosa strains from CF patients have been collected since
73 by Niels Hgiby

This unigue strain collection represents more than 30 years of
‘infection history’ from a large number of patients



Infection dynamics in CF patients:
A paleontological journey

A paleontologist carefully chips Genotyping of sequential isolates from different
rock from a column of dinosaur patients
vertebrae |

A section of the “frozen fossil SNP basgd
collection’ of bacteria isolated genotyping

from CF patients

Paleontology is the study of the history of life based on fossil records



DNA-chip based genotyping of P. aeruginosa
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Protocol

Bacteria

l

Multiplex PCR
(amplification and biotin labeling of target molecules)

l

Hybridization to biochip

l

Detection:
1. Binding of streptavidin-HRP
2. Conversion of HRP substrate
tetramethylbenzidine into blue precipitate

l

Image acquisition




Example: 2 different clones...
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Data visualization
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The exercise

1 isolate

Genotyping

- AT-chip
Phenotyping

- Morphology

- Antibiotic resistance
- Virulence
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Introduction

Dictyostelium discoideum

Complex eukaryote that lives part
of its life as a unicellular amoeba

Haploid — mutations are not
masked by additional alleles.

Feeds on bacteria

Pseudomonas aeruginosa

Use similar virulence factors
when infecting mammalian hosts
or Dictyostelium

Use 50% Standard Medium (SM)

Dictyostelium can feed on
Pseudomonas



Basic growth assay
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Basic growth assay

PT5 0 0 0

PT531 4 4 8
PT462 2 4 6
PT498 0 0 0




